Mutagenic DNA repair in Escherichia coli. II. Factors affecting loss of photoreversibility of UV induced mutations.
The photoreversibility of UV-induced mutations to Trp+ in strain Escherichia coli WP2 uvrA trp (unable to excise pyrimidine dimers) was lost at different rates during incubation in different media. In Casamino acids medium after a short initial lag, photoreversibility was lost over about one generation time; in minimal medium with tryptophan, photoreversibility persisted for more than two generations; in Casamino acids medium with pantoyl lactone photoreversibility was lost extremely slowly. The rate of loss of photoreversibility was unaffected by UV dose in either Casamino acids medium or in minimal medium. The same eventual number of induced mutants was obtained when cells were incubated for two generations in any of the three media before being transferred to selective plates supplemented with Casamino acids. Thus in each the proportion of cells capable of giving rise to a mutant was the same and only the rate at which these cells did so during post-irradiation growth varied, suggesting that there might be a specific fraction of pyrimidine dimers at a given site capable of initiating a mutagenic repair event, and that the size of this fraction is dose dependent. Segregation experiments have shown that error-prone repair appears to occur once only and is not repeated in subsequent replication cycles, in contrast to (presumed error-free) recombination repair. The results are discussed in the light of current models of UV mutagenesis.